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������ ��!��" # �������$����#�����������������������������������������������������������������������������%�
� �!"�#��$��%��&!'��"!($$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ )�
� �!"�#��$��%�!"!* $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ )�
� �!"�#�+$��%��  #��!, #!��#-�� . �*��/� 0"�!"#1��&2-"3"�"�#�
��-"#�#� 4� 1&*�!"�#� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ )�
� �!"�#�)$��%�.&�.�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ )�
� �!"�#�5$��%�6&�"�-"�!"�#$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ )�
� �!"�#��$��%�� �3"� ��#-�. �,"!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ )�
� �!"�#�7$��%��!' ��"#�!�&, #!���/�!��#�/ �$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 5�
� �!"�#�8$��%�! �,���/��..��3�*$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 5�
� �!"�#�9$��:��&2-"3"�"�#��-,"#"�!��!�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 5�

������ ���!��& '�#����#���#&��#� ��� �����#� �������������������������������������������������(�
� �!"�#��$��%�- /"#"!"�#� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ ��
� �!"�#��$���! #� ��#-�#&,2 �$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$���
� �!"�#�+$���;��-�"#! �.� !�!"�# $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$���

������ ����!��� "������$����#���������������������������������������������������������������������������� )��
� �!"�#��$��%�-&!(��/��&2-"3"- ���#-4����&!'��"< -��1 #!$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#��$��%�-&!(��/�� 1"�!�����/�-  -� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#�+$��%�-&!(��/��* �=��/���&�! $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#�)$��:�-&!(��/�� 3" ;��//"� �$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#�5$��%�� .���2"*"!( $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#��$��%���,.*"�#� �;"!'��//"�"�*�.*�#� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#�7$��%� 0� .!"�#���#-�;�"3 �� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�+�
� �!"�#�8$��:� #/��� , #!��/���-"#�#�  $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�5�
� �!"�#�9$��%� // �!"3 �-�!  $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�5�

������ ��$!������ &*� ��'�������������$����������������������������������������������������� )(�
� �!�#��$��%�,"#����&2-"3"�"�#� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$���
� �!"�#��$��%�,�6����&2-"3"�"�#�� 3" ;�.��� -&� � $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$���
� �!"�#�+$��:�� ���-�!"�#��/��..��3 -�/"#�*�.*�!�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�)�

������ �$!��& ��"#����#&��&����������������������������������������������������������������������������� +(�
� �!"�#��$��%��!�  !� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$���
� �!"�#��$��%�*�!�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�8�
� �!"�#�+$��%�2&"*-"#1�� !2��=�*"# � $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$+��
� �!"�#�)$��%�2*��=�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$+��
� �!"�#�5$��%� �� , #!�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$+��
� �!"�#��$��%�2&// ���!�".� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$+��
� �!"�#�7$��%�&!"*"!" � $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$++�
� �!"�#�8$��%�;�! �/��#!�*�!��%��. �"�*�- �"1#���"! �"�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$+��
� �!"�#�9$��%�- -"��!"�#��/���� ���/���;�! �/��#!�- 3 *�., #!�$$$$$$$$$$$$$$$$$$+��
� �!"�#���$��:��!��,;�! ��,�#�1 , #!��!�#-��-� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$+7�
� �!"�#���$��:���"*� ���"�#��#-�� -", #!�!"�#���#!��* $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)��
� �!"�#���$��:.�"3�! �-  -�� �!�"�!"�#�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)��

������ �$�!���,���$ , #�� ��������������������������������������������������������������������������������� %��
� �!"�#��$��%�1 # ��*$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)+�
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� �!"�#��$��:�,�#&, #!� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)5�
������ �$��!���� ��������$����#� ���������������������������������������������������������������������� %-�
� �!"�#��$����� � �3 -$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)7�
� �!"�#��$���� � �3 -$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)7�
� �!"�#�+$��%��, #-, #! $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)7�
� �!"�#�)$��%���#/*"�! $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)7�
� �!"�#�5$��%�� � �3�!"�#��/��"! ��/���� �� �!"�#��#-��. #��.��  $$$$$$$$$$$$$$$$$$)7�
� �!"�#��$��:�.��. �!(��;# ��>������"�!"�#�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)9�

������ �$���!����� #&�� ������������������������������������������������������������������������������������� .+�
� �!"�#��$��:�� ?&"� -�� �!"/"��! �$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$5��
� �!"�#��$��:�� � �3 -$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$57�
� �!"�#�+$��:�� ?&"� -�"#/��,�!"�#��' �=*"�!�/���.� *","#��(��#-�/"#�*�.*�!�
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$57�
� �!"�#�)$��%�!(."��*��!�  !��#-����-;�(�- �"1#$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$58�
� �!"�#�5$��%��'�;�#���&#!(�;�! ��- .��!, #!��&2-"3"�"�#�.�*"�" �$$$$$$$$$$$$$$�+�
� �!"�#��$��:��!��,;�! ��,�#�1 , #!�.*�#�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$�)�
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ARTICLE V 
SECTION 10.0 – STORMWATER AND DRAINAGE MANAGEMENT STANDARDS: 
 
a) All development not classified as a minor subdivision shall be required to control and treat the 
stormwater runoff generated by a 1.5-inch rain event, and comply with Article V, Article VIII, and Article 
VIII Appendices. 
 
b) A draft sketch of proposed stormwater and drainage management systems shall be submitted 30 days 
prior to the Chowan County Soil and Water Conservation District Technician and Subdivision 
Administrator for review prior to a site visit.  
 
c) A project site visit shall be scheduled with the Chowan County Soil and Water Conservation District 
Technician and Subdivision Administrator to review and discuss the proposed stormwater and drainage 
management systems. The recommended and agreed upon stormwater and drainage management 
systems shall be designed using the criteria listed below. Minor development projects (1-4 lots) that do 
not require engineered stormwater and drainage management structures designed by registered 
professionals must have, at a minimum, a stormwater and drainage management plan approved by the 
Chowan County Soil and Water Conservation District Technician and Subdivision Administrator. 
 
d) Structural stormwater and drainage management controls must meet the following criteria: 
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1) Stormwater and drainage management plans shall include an analysis of tailwater concerns 
i.e., down-stream flow capacities that result in upstream ponding and flooding. Building pads and 
finished floor elevations shall be based on this analysis. Plans shall also include an analysis of 
upstream and downstream drainage to identify the most limiting factor for bank-full flow, which 
may be a ditch, culvert or structure. If a culvert or a structure is not the limiting factor in the 
upstream or downstream analysis, then approximately 1000 feet of existing channel shall be 
used. The upstream analysis shall also consider the drainage capacities of the existing upstream 
drainage system.  All drainage components within the proposed development that transport 
upstream flow must equal or exceed the upstream drainage capacity. 
 
2. The ten-year frequency storm shall be used as design criteria for all components of the 
proposed development. Ditches or canals through proposed developments must carry the 
existing upstream flow at bank-full, or 10-year storm, whichever is greater.  
 

• A 100-year frequency storm event shall be used to predict out-of-bank water surface 
elevations. Building pads and finished floor elevations must be based on this analysis. 
The building pad of all buildings must be above the 100 year storm elevation. 

 
3. Post development run-off rates must be equal to or less than pre-development run-off rates. 
The drainage analysis shall include predictions of surface water elevations for out-of-bank flow for 
the watershed that includes the proposed development site. This requires using cross sections, 
which may exceed the boundaries of the proposed development. 
 
4. For wet detention ponds draw down the treatment volume no faster than 48 
hours, but no slower than 120 hours. 
 
5. Meet the General Engineering Design Criteria set forth in 15A NCAC 02H.1008(c). 
 
6. Prohibit new points of stormwater discharge to SA waters or expansion (increase 
in the volume of stormwater flow through conveyances or increase in capacity of 
conveyances) of existing stormwater conveyance systems that drain to SA 
waters. Any modification or redesign of a stormwater conveyance system within 
the contributing drainage basin must not increase the net amount or rate of 
stormwater discharge through existing outfalls to SA waters. Diffuse flow of 
stormwater at a non-erosive velocity to a vegetated buffer or other natural area 
capable of providing effective infiltration of the runoff from the 1-year, 24-hour 
storm shall not be considered a direct point of stormwater discharge. 
Consideration shall be given to soil type, slope, vegetation, and existing 
hydrology when evaluating infiltration effectiveness. 

 
e) The following order of preference shall be considered in the approval of designed on-site stormwater 
and drainage management systems:  
 

1) Constructed wetlands 
2) Open vegetated swales and natural depressions 
3) Infiltration 
4) Retention (permanent pool) structures 
5) Detention (no permanent pool) structures.  

 
The order of preference shall be modified where necessary, to accommodate requirements of the State of 
North Carolina for controlling stormwater quality. 
 
f) A constructed wetland shall complement, and in some cases may totally replace, traditional ditch-
drainage systems required for residential and commercial development on flat landscapes. This BMP  
improves water storage and water management associated with residential and commercial development. 
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This BMP also creates better biodiversity for mosquito control, and eliminates the need for protective 
measures (fencing) associated with traditional retention and detention ponds and structures.  (SEE 
WETLAND SPECIFICATIONS IN ARTICLE VIII, SECTION 7).  
 
Constructed wetlands or swales (minimum 6:1 side slopes) are preferred over traditional ditches. 
Maintenance easements shall be the width of the constructed wetland or swale.  All major drainage 
ditches or canals that are not converted to wetlands or swales shall require a 30 foot maintenance area. A 
sufficient and approved easement shall be required for the 30 foot maintenance area and the entire width 
of the ditch or canal.  
 
 Although the use of natural wetlands for storing and purifying water is encouraged, care must be taken 
not to overload their capacity, thereby harming the wetlands and transitional vegetation.  Natural wetlands 
shall not be damaged by the construction of detention ponds.  Developers shall acquire applicable 
permits from the state and federal agencies. 
 
g) Detention ponds shall be used to detain increased and accelerated runoff caused by development or 
redevelopment if the runoff is discharged to a water body, watercourse or wetland. Water shall be 
released from detention ponds into water bodies, watercourses or wetlands at a rate and in a manner 
approximating the natural flow that would have occurred before development. 
 
h) Where detention and retention structures are used, designs that consolidate these facilities into a 
limited number of large structures shall be preferred over designs that utilize a large number of small 
structures. 
 
i) Artificial watercourses shall be designed, considering soil type, so that the velocity of flow is low enough 
to prevent, or minimize to the maximum extent practicable, erosion. 
 
j) Vegetated buffer strips shall be created or, where practicable, retained in their natural state along the 
stormwater control measures. The width of the buffer shall be sufficient to prevent erosion and trap the 
sediment in overland runoff.  
 
k) Intermittent watercourses, such as swales, shall be vegetated. 
 
l) Setbacks for impervious surfaces from receiving waters shall be as follows: 

1. All impervious surfaces, except for roads, paths, and water-dependent 
structures, shall be located at least 30 feet landward of all perennial and 
intermittent surface waters. 

 
m) Stormwater management plans shall be certified by a North Carolina registered 
stormwater professional to be in conformity with the latest edition of the North Carolina 
Stormwater Best Management Practices Manual and the requirements of this Section. 
Stormwater management plans shall contain the information required in Article VIII, 
Section 6.0 for stormwater management plans. 
 
A stormwater management and drainage maintenance plan shall be submitted for review to the 
Chowan County Soil & Water Conservation District prior to approval of any preliminary 
plat. The Chowan County Soil & Water Conservation District shall certify to the 
Subdivision Administrator that the proposed plan for development will not. 
 

1. Unreasonably burden adjacent properties with surface waters as a result of such 
development; 
 
2. Impede the natural flow of water from higher adjacent properties across such 
development, thereby unreasonably causing substantial damage to such higher 
adjacent properties; and 
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3. Result in surface waters from such development being unreasonably collected 
and channeled onto lower adjacent properties at such locations or at such 
volumes as to cause substantial damage to such lower adjacent properties. 

 
 
n) A stormwater and drainage management and maintenance plan shall be submitted to the Chowan 
County Soil and Water Conservation District Technician and Subdivision Administrator prior to the 
approval of a preliminary subdivision plat. The plan shall identify the party or entity responsible for 
ownership and maintenance activities. Plans for the operation and maintenance of stormwater control and 
drainage management structures shall comply with the requirements of Article VIII, Section 6.0. Recorded 
deed restrictions including easements dedicated on the final plat shall be required to ensure management 
and maintenance consistent with approved stormwater and drainage management plans. The 
maintenance of stormwater control and drainage management structures shall be guaranteed by the 
subdivider in restrictions or covenants approved by the County Subdivision Administrator and consistent 
with Article IV, Section 2.4, d).  
 
o) All engineered stormwater control structures shall be designed by a North Carolina 
registered professional with qualifications appropriate for the type of system required; 
these registered professionals are defined as professional engineers, landscape 
architects, to the extent that the General Statutes, Chapter 89A allow, and land surveyors, to the extent 
that the design represents incidental drainage within a subdivision, as provided in General Statutes 
Chapter 89 C-3(7). 
 
p) All new stormwater control structures shall be conditioned on the posting, in accordance 
with provisions of Article VI, Section.3.0, of adequate financial assurance for the purpose 
of maintenance, repairs or reconstruction necessary for adequate performance of the 
stormwater control structures. 
 
q) The storm drainage system shall follow existing topography as nearly as practical, shall 
divert stormwater away from surface waters, and shall incorporate stormwater Best 
Management Practices to minimize adverse water quality impacts. The banks of ditches 
shall be immediately seeded upon grading and installation of utilities and the ditch itself 
shall be improved with appropriate vegetative cover to retard erosion. 
 
r) No surface water shall be channeled into a sanitary sewer. 

s) Fill shall be placed so as not to cause water to be diverted to an adjacent property.  The maximum 
amount of fill at any location shall be limited to an average of two (2) feet across the area filled, unless the 
applicant submits a professionally designed stormwater management plan. 
 
t) Incidental filling on previously developed residential lots may exceed the two (2) feet limitation without 
submitting a professionally designed stormwater management plan, provided the incidental filling does 
not cause water to be diverted to adjacent property. 
 
u) Pipe culverts shall be installed under driveways with proper design practices to allow passage of water. 
In subdivisions, the invert of all proposed culverts must be installed in accordance with the planned ditch 
profiles. For individual lots that impact existing drainage ditches, all proposed culverts must be installed at 
the elevation of the existing upstream and downstream culverts. If culverts are not present immediately 
upstream and downstream, installation of properly sized culverts shall be at the average upstream 
and downstream elevation of the existing ditch. 
 
v) Land that has been cleared for development and upon which construction has not commenced shall be 
protected from erosion by appropriate techniques designed to revegetate the area within thirty (30) days 
(seeding, etc.). 
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w) Any person desiring to pave, stabilize or otherwise make impervious any area adjacent to or draining 
over any public right-of-way shall obtain a permit from the appropriate governing authority.  The grading, 
drainage and material used adjacent to the public right-of-way shall be approved by the appropriate 
governing authority. 
 
x) If a development changes ownership or engineering firms prior to or during construction, and the new 
owners or engineers change the approved stormwater and drainage management plan for the 
development, then the new owners and/or engineers must submit a new stormwater and drainage 
management plan to the Chowan County Soil and Water Conservation District Technician and the 
Subdivision Administrator for review (see step number one above).  
 
y) Stormwater and drainage management and maintenance plans must be submitted to the Chowan 
County Soil and Water Conservation District Technician and the County Subdivision Administrator for 
review 30 days prior to a Planning Board meeting.   
� ����#�))�1�9������ �����#��#&�� &�, #�����#���#����!�
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SECTION 6.0 – STORMWATER AND DRAINAGE MANAGEMENT PLANS: 
 
a) Information Required with Stormwater and Drainage Management Plans. Stormwater and drainage 
management plans shall include the following information: 
 
1. Applicant information (Name, legal address, and telephone number) 
2. Common address and legal description of the property 
3. Vicinity map 
4. Existing conditions and proposed site layout (recommended scale of 1"=50') including at a minimum 

the following: 
• Existing topography (recommended minimum of 1-foot contours) 
• Perennial and intermittent streams 
• Mapping of predominant soils from USDA soil surveys 
• Boundaries of existing predominant vegetation and proposed limits of clearing and grading 
• Location and boundaries of all resource protection areas (e.g. floodplains, riparian buffers, 

wetlands) 
• Location of floodplain/floodway limits and relationship of site to upstream and downstream 

properties and drainages 
• Location of existing and proposed roads, buildings, parking lots, and other impervious surfaces 
• Location of existing and proposed utilities (e.g. water, wastewater, gas, electric) and easements 
• Location of existing and proposed stormwater conveyance systems such as grass channels, 

swales, and storm drains 
• Location of proposed channel modifications, such as bridge or culvert crossings 
• Sediment and erosion control features 
• Location, size, maintenance access, and limits of disturbance of proposed stormwater 

management practices 
 
5. Signature and stamp of registered engineer, landscape architect, or other certified professional and 
designer/owner certification 
 
6. Hydrologic and hydraulic analysis including: 

• Hydrologic analysis for existing conditions including runoff rates, volumes, and velocities showing 
methodologies used and supporting calculations (the analysis must use accepted engineering 
coefficients representative of the soils and conditions on the proposed site) 

• Hydrologic analysis for proposed (post-development) conditions including runoff rates, volumes 
and velocities showing the methodologies used and supporting calculations (the analysis must 
use accepted engineering coefficients representative of the soils and conditions on the proposed 
site) 

• Hydrologic and hydraulic analysis of the stormwater and drainage management systems based 
on the following storm events:  
1. The ten-year frequency storm shall be used as design criteria for all components of the 

proposed development. Ditches or canals through proposed developments must carry the 
existing upstream flow at bank-full, or 10-year storm, whichever is greater.  

2. A 100-year frequency storm event shall be used to predict out-of-bank water surface 
elevations. Building pads and finished floor elevations must be based on this analysis. The 
building pad of all buildings must be above the 100 year storm elevation. 

• Final sizing calculations for structural stormwater controls including contributing drainage area, 
storage, and outlet configuration 

• Stage-discharge or outlet rating curves and inflow and outflow hydrographs for storage facilities 
• Final analysis of potential downstream impact and effects of project, where necessary 
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• Dam safety and breach analysis, where necessary 
 
7. Representative cross-section and profile drawings and details of structural stormwater controls and 
conveyances which include: 

• Existing and proposed structural elevations (e.g., invert of pipes, manholes, etc.) 
• Design water surface elevations 
• Structural details of structural control designs, outlet structures, embankments, spillways, grade 

control structures, conveyance channels, etc.  
• Stormwater and drainage management plans shall include an analysis of tailwater concerns i.e., 

down-stream flow capacities that result in upstream ponding and flooding. Building pads and 
finished floor elevations shall be based on this analysis. Plans shall also include an analysis of 
upstream and downstream drainage to identify the most limiting factor for bank-full flow, which 
may be a ditch, culvert or structure. If a culvert or a structure is not the limiting factor in the 
upstream or downstream analysis, then approximately 1000 feet of existing channel shall be 
used. The upstream analysis shall also consider the drainage capacities of the existing upstream 
drainage system.  All drainage components within the proposed development that transport 
upstream flow must equal or exceed the upstream drainage capacity. 

• Post development run-off rates must be equal to or less than pre-development run-off rates. The 
drainage analysis shall include predictions of surface water elevations for out-of-bank flow for the 
watershed that includes the proposed development site. This requires using cross sections, which 
may exceed the boundaries of the proposed development. 

 
8. Applicable construction specifications 
9. Landscaping plans for structural stormwater controls and any site reforestation or revegetation 
10. Evidence of acquisition of all applicable local and non-local permits 
11. Evidence of acquisition of all necessary legal agreements (e.g., easements, covenants, land trusts, 
      etc.) 
 
b) Operation and Maintenance of Stormwater Control Structures. The Stormwater and Drainage 
Operation and Maintenance Plan shall include the following information: 
 
1. Name, legal address and phone number of responsible parties for maintenance activities 
2. Description and schedule of maintenance tasks 
3. Description of applicable easements 
4. Description of funding source 
5. Review of access and safety issues 
 
c) Stormwater and drainage management and maintenance plans must be submitted to the Chowan 
County Soil and Water Conservation District Technician and the Subdivision Administrator County for 
review 30 days prior to a Planning Board meeting.   
 
 
Article VIII Appendices 
 
Section 7.0 Stormwater Wetland Design 
 

The following considerations shall be used for designing constructed wetlands associated with 
and as part of the drainage system.  
 
Drainage 
• To ensure that a constructed wetland does not negatively impact storm flow, upstream and 

downstream drainage must be analyzed to identify the most limiting flow factor under bank-full 
flow, which may be a ditch, culvert or structure. If a culvert or a structure is not the limiting 
factor, then approximatley1000 feet of existing channel shall be used for the analysis.  
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•  To predict surface water elevations for out-of-bank flow for given stormwater events, drainage 
evaluations must be performed using cross sections that span the entire watershed area 
impacted by the predicted out-of-bank flow. 

•  To ensure adequate storm flow in a densely planted wetland (assuming 100% plant 
coverage), the design shall use a roughness coefficient � 0.1 (Manning's (n)).    

•  Water control structures must be maintenance free and not require adjustments to handle 
stormwater flow. Semi-pervious rock weirs are desired and shall be designed for maximum 
bank-full flow as a channel restriction or submerged weir.  

 
Water Quality 
• Recommended to exceed minimum state requirements for storing and retaining 1.5 inches of 

water for 2-5 days.  
• Must maintain a permanent pool level of 6-18 inches.  
• Must be designed to handle approximately 1 foot of sedimentation without impeding 

stormwater flow from upstream sources. 
 
Aesthetics 
• Should have 6:1 slopes and shaped to blend into the surrounding landscapes.  
• Should be meandering, following old drain ways or depressions that served as natural 

drainage prior to development.   
 

Vegetation Requirements 
•  Plant at a 3x3 spacing with indigenous wetland species such as spatterdock, bulrush, bur 

reed, cattail, swamp smartweed, pickerel weed, water lilies, green ash, swamp chestnut oak, 
cypress, and black gum.  

• Wetland plants shall be planted at water depths that are found under natural conditions. For 
example, spatterdock shall be planted in areas where permanent water depths range from 12-
18 inches.  

 
Maintenance Requirements 
• Replanting shall be required if less than 50% of the area is covered with wetland plants after 

the first year.  
• Sediment removal is required only under extreme conditions where sedimentation has 

exceeded the designed holding level and changes the predicted upstream in-bank water 
profiles more than 0.5 ft.  


